Proteins spontaneously released by rat insulinoma (RIN) cells are anchored on cell membrane by a glycosyl-phosphatidyl-inositol link and inhibit increased RIN cell adhesion of lymphocytes from type 1 diabetic patients and non-obese diabetic mice in vitro.
Our group previously reported an assay for the study of lymphocyte adhesion to insulin-producing cells in which xenogeneic rat insulinoma (RIN) cells were used as targets. The present study found an increased number of RIN-cytoadherent lymphocytes in 63 patients with Type 1 diabetes compared with 150 control subjects and in 211 NOD mice compared with 104 BALB/c mice (p < 0.001). Proteins concentrated from spontaneous RIN cell culture supernatants inhibited increased RIN-adhesion of NOD splenocytes or lymphocytes from diabetic patients (p < 0.001). In addition, increased RIN binding was dose-dependently abolished by RIN membrane extracts. The fact that RIN binding was inhibited by proteins from both membrane and the culture supernatant from RIN cells suggests that soluble inhibitory proteins were spontaneously released into the supernatant from a hydrophobic membrane-bound form. This tended to be confirmed since inhibition obtained with both preparations involved a 55-75 kDa HPLC protein fraction. The possibility that the membrane form of the inhibitory protein was anchored by a glycosylphosphatidylinositol (GPI) tail was evaluated. When RIN cells were treated with PI-PLC, their ability to bind lymphocytes from diabetic patients or NOD splenocytes decreased (p < 0.001) to control levels. Co-incubation with the 55-75 kDa fraction of proteins cleaved from RIN cells by PI-PLC also lowered the number of RIN-adherent NOD splenocytes to control levels. SDS-PAGE and IEF analyses of the 55-75 kDa inhibitory fraction from RIN cell supernatant revealed a major band with Mr 66 kDa and PI5.4, which may correspond to a protein with similar characteristics noted on 2-D electrophoresis of proteins cleaved from RIN cells by PI-PLC. Specific labelling of GPI moieties with 3H-ethanolamine, 3H-glucosamine, or 14C-glucosamine, as well as conversion of the hydrophobic Triton-X114 solubilised form into a hydrophilic form after PI-PLC treatment, confirmed the presence of a GPI anchor in this approximately 66 kDa RIN protein, which could thus be the molecule inhibiting adhesion in the system. Our data suggest that GPI-proteins from insulin-producing cells may influence the immune system both in their membrane-anchored and soluble forms. When considering the binding model, in which beta cells were tumoral and xenogeneic to diabetic lymphocytes, this potential influence of GPI-proteins suggests possible implications in situations of lymphocyte-beta cell interaction, i.e. anti-beta cell autoimmunity, immune reaction against insulinomas, and reaction against islet xenografts.